Enhanced lipid peroxidation in lung lavage of rats after inhalation of asbestos.
Exposure of phagocytic cells to asbestos in vitro results in an augmented production of reactive oxygen metabolites and increased peroxidation of lipids. The aim of this investigation was to assess the extent of lipid peroxidation both in cells and fluid obtained from bronchoalveolar lavage (BAL), and in lungs of rats exposed to crocidolite asbestos or titanium dioxide (TiO2), a nonfibrous particulate control. In comparison to sham and TiO2-exposed rats, the BAL fluid and cells of crocidolite-exposed animals contained significantly elevated levels of malondialdehyde (MDA), a breakdown product of lipid peroxidation detected using high-pressure liquid chromatography (HPLC). In contrast, no significant differences in MDA were detected in lavaged lung tissue from these animals. Inhalation of crocidolite caused an early inflammatory response characterized by elevated numbers of polymorphonuclear leukocytes and lymphocytes, as well as enhanced total protein in BAL. Pulmonary fibrosis and increased lung hydroxyproline also were observed after 20 days of exposure. Exposure to TiO2 did not cause inflammation, pulmonary fibrosis, or elevated amounts of hydroxyproline in the lung. Our results show that exposure to the fibrogenic and inflammatory mineral, crocidolite, results in an enhanced lipid peroxidation in BAL cells and fluid not observed after inhalation of the particulate TiO2. These novel observations suggest that MDA in BAL may be useful as a biomarker of exposure to inhaled asbestos or other oxidants.